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s u p e r n a t a n t  f lu id  col lected be tween  3rd a n d  5th  days  
pos t  in fec t ion  of p r i m a r y  cul tures  of R I F - f r e e  ch ick  
e m b r y o  f ib rob las t s  6 inocu la ted  w i t h  a m u l t i p l i c i t y  of 100 
m y e l o b l a s t  A~MV par t ic les  pe r  cell. S u p e r n a t a n t s  so 
o b t a i n e d  c o n t a i n e d  a r o u n d  3 • 109 v i rus  par t ic les  pe r  ml.  
B o t h  types  of v i ruses  were pur i f i ed  in a s imi la r  way  b y  
4 a l t e r n a t e  low and  h igh  speed c e n t r i f u g a t i o n s L  The  
pur i f ied  v i ra l  pel le ts  were t r e a t e d  w i t h  T E  as descr ibed  
b y  ECKERT et  al. 8 p r io r  to  use as i m m u n o g e n s  or t e s t  
an t igens .  All  p r e p a r a t i o n s  of d i s r u p t e d  v i rus  were ex- 
h a u s t i v e l y  d ia lyzed  aga ins t  p h o s p h a t e  buf fe red  sal ine 
(pH 7.4). 

R a b b i t s  were g iven  a n  in i t i a l  i nocu la t ion  of d e t e r g e n t  
t r e a t e d  m y e l o b l a s t  v i rus  of 1012 par t ic les  emuls i f ied  e i the r  
in  F r e n n d ' s  i n c o m p l e t e  or comple te  a d j u v e n t .  Boos te r  
in jec t ions  were g iven  5 weeks fol lowing p r i m a r y  im- 
m u n i z a t i o n  and  cons is ted  of 5 • 10 xl d i s rup t ed  par t ic les  
p r e p a r e d  in a s imi la r  way.  All  inocu la t ions  were  in t h e  
h i n d  foot  pads .  The  r a b b i t s  were  b led  f rom the  ear  4 
weeks fol lowing p r i m a r y  i m m u n i z a t i o n  a n d  10 days  
fol lowing boos te r  in jec t ions .  S e r u m  was s tored  a t  - -20 ~ 

Gels were p r e p a r e d  w i t h  1% noble  aga r  on  microscopic  
slides. 10 ~xl of an t i gen  p r e p a r a t i o n s  were added  in to  t h e  
slots  and  e lec t rophores i s  car r ied  ou t  w i t h  0.1 M Tris 
buffer  a t  p H  8.0 for 50 min .  Fo l lowing  t he  e lec t rophores i s  
a t r o u g h  was cu t  in t he  midd le  of t he  slide a n d  100 ~1 of 
t he  a n t i s e r u m  was added.  The  slides were i n c u b a t e d  a t  
37~ for 24-72 h before  reading .  T h e y  were t h e n  washed  
for 1-2 days  a n d  s t a ined  w i t h  a m i d o  black.  The  s t a ined  
p r e p a r a t i o n s  were t h e n  p h o t o g r a p h e d .  

The  F igu re  shows p rec ip i t i n  l ines o b t a i n e d  w i t h  b o t h  
v i rus  p r e p a r a t i o n s  w h e n  reac ted  aga in s t  t he  r a b b i t  an t i -  
serum.  Whi l e  m y e l o b l a s t  AMV spl i t  p r o d u c t s  gave  4 l ines 
of reac t ion ,  t h e  f i b r o b l a s t  v i rus  showed only  2 lines. These  

2 p rec ip i t i n  l ines p re sen t  in  t h e  f i b rob l a s t  virus ,  however ,  
show i d e n t i t y  of r eac t ion  w i t h  t h e  co r re spond ing  l ines of 
m y e l o b l a s t  virus .  The  r e m a i n i n g  2 l ines of m y e l o b l a s t  
virus,  of wh ich  one is p r o m i n e n t  an d  m i g r a t e s  t o w ard s  
ca thode ,  a n d  a n o t h e r  f a in t  one are a b s e n t  in  t h e  f ibro-  
b l a s t  v i rus  spl i t  p roduc ts .  

Ea r l i e r  s tudies  h a v e  used c o m p l e m e n t  f i xa t i on  (CF) to 
d e t e r m i n e  t h e  n u m b e r  of an t igens  p r e s en t  in t h e  AMV s. 
Since CF t e s t  is l im i t ed  in i ts  ab i l i t y  to  d i s t i ngu i sh  t h e  
n u m b e r  of an t igens  c o n t r i b u t i n g  to  a pos i t ive  reac t ion ,  
we h a v e  emp loyed  immunoe l ec t ropho re s i s  to  d e m o n s t r a t e  
p r e c i p i t a t i n g  an t igens  c o n t a i n e d  w i t h  in  t h e  d i s rup t ed  
v i rus  p repa ra t ions .  In  a s imi la r  s t u d y  b u t  us ing  a v i a n  
t u m o r  group  specific an t i s e r a  f rom Rous  s a r co ma  t u m o u r  
b ea r i n g  hams te r s ,  i t  was  shown  t h a t  SDS t r e a t e d  A MV 
con ta ins  3 an t igen ic  c o m p o n e n t s  9. Our  s tud ies  conf i rm 
t h a t  mu l t i p l e  an t igen ic  c o m p o n e n t s  are p r e s e n t  in  AMV. 

I n  a c o m p a r a t i v e  s t u d y  of t h e  v i ra l  an t igens  p r e s e n t  in 
t h e  AMV infec ted  m y e l o b l a s t  a n d  f ibroblas t s ,  i t  was  
shown  t h a t  ch ick  t i ssue  c o m p o n e n t s  of t h e  v i rus  p r e s e n t  
in  t h e  m y e l o b l a s t  cell are a b s e n t  in t i le  f i b rob la s t  cell 1~ 
A s imi la r  di f ference is now ind ica t ed  b y  the  A MV  produced  
b y  these  2 d i f fe ren t  hos t  cells. These  two s tudies  an d  those  
a l r eady  m e n t i o n e d  c lear ly  d e m o n s t r a t e  t h a t  AMV in- 
corpora tes  ce l lu lar  mate r ia l ,  as i t  b u d s  f rom t h e  surface  
of a hos t  cell, an d  in th i s  respec t  A MV  p roduced  b y  
d i f fe ren t  hos t  ceils shows v a r i a t i o n  in i t s  c o n s t i t u e n t  
c o m p o n e n t s  of ce l lu lar  origin.  

Zusammen/assung. I m m u n e l e k t r o p h o r e t i s c h  wi rd  ein 
ve r sch iedenes  V e r h a l t e n  des Vogel -Myeblas tos i s -Vi rus  
nachgewiesen,  je n a c h d e m ,  ob dieses in Mye lob la s t en  oder  
in F i b r o b l a s t e n  gez t ich te t  wurde.  
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Osrnania University Post-Graduate Centre, 
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Immunoelectrophoresis of TE split AMV from myeloblast (upper 
well) and Iibroblast (lover well) ceils. The trough contained rabbit 
antiserum of A1KV split products. Precipitin lines migrating towards 
cathode present in the myeloblast AMV are absent in the fibroblast 
AMV. 
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Isolation and some Properties of the Heparin-Neutral iz in~ Factor (PF 4) Released from Human Blood 
Platelets 

A h e p a r i n - n e u t r a l i z i n g  a c t i v i t y  in  ex t r ac t s  f rom blood 
pla te le ts ,  s u b s e q u e n t l y  t e r m e d  p l a t e l e t  f ac to r  4 (PF  4), 
has  been  descr ibed  as ea r ly  as 1951 b y  VAN CREVXLD an d  
PAtJI_SSEI~ 1. F i r s t  a t t e m p t s  a t  cha rac t e r i z ing  t h i s  m a t e r i a l  
were m a d e  b y  DEUTSCH et  al. ~, 3, who  f ina l ly  o b t a i n e d  b y  
c h r o m a t o g r a p h y  on  D E A E - S e p h a d e x  A-50 a 950- t imes  
en r i ched  p roduc t .  These  and  o the r  s tudies ,  i n  p a r t i c u l a r  
by  POPLAWSKI a n d  ~ I E W I A R O W S K I  ~, aS well  as b y  
FARBISZEWSKI et  al. ~ led to t he  a s s u m p t i o n  t h a t  P F  4 is 
a p ro t e in  of r e l a t i ve ly  low molecu la r  we igh t  or a large 
po lypept ide~ .  In  r ecen t  years  i t  has  been  found  t h a t  P F  4 
m a y  i n t e r a c t  w i t h  f ib r inogen  a n d  ce r t a in  f ib r inogen-  
complexes  a n d  in th i s  fo rm m a y  c o n t r i b u t e  to  p l a t e l e t  

agg rega t ion  ~, s an d  p l a y  a role in  i n t r a v a s c u l a r  coagula-  
t i on  9. There fore  a more  de ta i l ed  s t u d y  of some of t h e  
p roper t i e s  of pur i f i ed  P F  4 seemed just i f ied.  

Since P F  4 is re leased b y  t h r o m b i n  f rom p la te le t s  in  a 
fas t  r eac t ion  1~ i t  s eemed  a p p r o p r i a t e  to  use t h e  super-  
n a t a n t  f rom t h r o m b i n - t r e a t e d  p la t e l e t s  as t h e  s t a r t i n g  
m a t e r i a l  for i ts  isolat ion,  t h e  more  as t h e  specific 
a c t i v i t y  of t h e  re leased m a t e r i a l  as ca lcu la ted  on  a 
p r o t e i n  basis  is up  to  20 t i m e s  h ighe r  t h a n  t h a t  of homo-  
genized p la te le ts .  

Platelet factor 4 activity was d e t e r m i n e d  acco rd ing  to a 
s l ight  mo d i f i c a t i o n  of t h e  m e t h o d  b y  HARADA a n d  
ZUCKER 11. P la t e l e t s  were i so la ted  f rom t h e  b u f f y  coats  of 
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ACD-blood collected for the  Central  Labo ra to ry  of the  
Blood Transfus ion Service of the  Swiss Red  Cross as 
previous ly  descr ibed 12. They  were washed  twice by  cen- 
t r i fuga t ion  as descr ibed by  MASSlIVI and  L~)SCHER ~a and 
once more  in saline buffered to  p H  7.4 w i th  Tris-maleate 
(8 vol. saline, 2 vol. 0.05 M Tris-maleate buffer  p H  7.4). 
The final  suspension med ium consis ted of the  same solu- 
tion, bu t  con ta ined  addi t iona l ly  1.5 m M  MgC12, 5 m M  
KC1, 2.5 m M  CaC12 and  2.8 m M  glucose. 

Isolation o/ P F  4. The concen t ra t ed  suspension (101~ 
pla te le ts /ml)  was s t i r red slowly at  37~ t h r o m b i n  
(Hof fmann-La  Roche,  Basel) was added  to  a f inal  con- 
cen t ra t ion  of 1 U / m l  and  s t i r r ing was cont inued  for 3 rain. 
After  cent r i fugat ion  at  4500 g for 10 min,  the  s u p e r n a t a n t  
was b rough t  to 56~ for 10 rain (cf. 6); it  was then  cooled 
and dialyzed in t he  cold aga in s t  0.005 M p h o s p h a t e  
buffer  p H  7.0 unt i l  essent ial ly  free of o ther  ions. Af ter  
cent r i fugat ion  a t  100 000 • g for 45 rain the  s u p e r n a t a n t  
was b rough t  to  p H  5.4 w i th  0.125 M ace ta te  buffer,  
p H  4.9. A euglobulin prec ip i ta te  formed which was dis- 
solved in buffered saline (8 vol. 0.15 ~f  NaC1, 2 vol. 0.15 M 
Tris-HC1, p H  7.4). 

Gel filtraliou o/ P F  d. The euglobul in-conta ining solu- 
t ion  should conta in  abou t  2% pro te in ;  it  was b rough t  on 
a Sephadex  G-200 column (2 •  cm) and eluted wi th  
the  same Iris-saline buffer.  All the  ac t iv i ty  was found in 
the  first  peak. This shows the  act ive componen t  to  be a 
mater ia l  of r a the r  h igh  molecular  weight .  Therefore,  the  
following separa t ions  were pe r fo rmed  on Biogel A-5 m, 
100-200 mesh  (Bio-Rad, R ichmond ,  California). In  a 

med i u m conta in ing  Tris buffered saline (pH 7.4) 2 peaks 
were eluted,  whe reby  the  P F 4 - a c t i v i t y  was main ly  

I S. VAN CREVELD and M. M. PAULSSEN, Lancet 2, 2242 (1951). 
E.'DEUTSCH and W. KAIN in Blood Pletelets, Henry Ford Hos- 
pital Syrup. (Eds. S. A. JOHNSON, R. W. MONTO, J. W. REBUCK 
and R. C. HORN; Little Brown, Boston 1961), p. 337. 

3 E. DEUTSCH and K. LECHNER, in Biochemistry o] Blood Pl~telets 
(Eds. E. KOWALSKI and S. NIEWlAROWSKI, Academic Press, 
London and New York 1967), p. 23. 
A. POPLAWSKI and S. NIEWlAROWSKI, Bioehim. biophys. Acts, 
90, 403 (1964). 

5 R. FARBISZEWSKI, S. NIEWIAROWSHI and A. POPLAWSKI, Biochim. 
biophys. Aeta 175, 397 (1966). 

6 S. NIEWIAROWSKI, R. FARBISZE%VSKI and A. POPLAWSKI, in 
Biochemistry o/ Blood Platelets (Eds. E. KOWALSKI and S. NIE- 
WlAROWSKI; Academic Press, London and New York 1967) p. 35. 

7 S. NIEWIAROWSKI, R. FARBISZEWSKI, A. POPLA'WSKI and B. 
LIPINSKI, in StoMwechsel und Membranpermeabilitdit yon Erythro- 
cyten und Thrombocyten (Eds. E. DEUTSCH, E. GERLACH und 
K. MOSER; Georg Thieme, Stuttgart 1968), p. 314. 

8 j .  R. O'BRIEN, Ser. Haemat. 3, 68 (1970). 
9 Z. WEGRZYNOWICZ, M. ]KOPEC and Z. S. LATALLO, Stand. J. 

HAEMAT., Suppl. 13, 49 (1971). 
10 S. NIEWIAROWSKI and D. P. THOMAS, Nature, Loud. 222, 1269 

(1969). 
11 I(. HARADA and M. B. ZUCKER, Tbromb. Diath. haemorrh. 25, 

41 (1971). 
I2 M. BETTEX-GALLAND and E. F. LITSCHER, Thromb. Diath. 

haemorrh, d, 178 (1960). 
lap. MASSlNI and E. F. LOSCHER, Thromb. Diath. haemorrh. 25, 

13 (1971). 

2.0 40 

1.8 

1.6 

1.4 

35 

30 

25 12 /! I 
l 1.0 20 

0.8 
g 15 >. 

. >  

0.6 < 

0.4 

0.2 

\ 

I i ~ t  , t , - ~  ,, 

00 ] 0 20 3'0 40 50 60 

Number of fractions 

Fig. i. Gelfiltration of euglobulin fraction of material released from 
platelets by thrombin on Biogel A-5 m at ionic strength 0.15 ~. 
Absorption at 280 nm (empty circles) and heparin-neutralizing 
activity (full circles) are plotted against volume of effluent. 
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Fig. 2. Gelfiltration at ionic strength 0.75 ~z of pooled, beparin- 
neutralizing fractions obtained in experiment shown in Figure I. 
Empty circles, absorbency at 280 nm; full circles; heparin-neutraliz- 
ing activity. 
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localized in the  descending branch of the  first, high- 
molecular  peak (Figure 1). 

The  pooled ac t ive  fract ions were again submi t ted  to 
gelf i l t rat ion on a comparab le  column, bu t  at  an ionic 
s t rength  of 0.75 (tris buffered saline conta in ing addi t ional  
0.6 M NaC1). This  t ime,  instead of 2, 3 peaks were ob- 
tained.  The  ent ire  P F  4-ac t iv i ty  was found in the  3rd 
peak (Figure 2). The higher  salt  concent ra t ion  thus  leads 
to a dissociation of a complex  consisting of re la t ive ly  low- 
molecular  P F  4 and a high molecular  carr ier-mater ial ,  to 
which the  ac t iv i ty  is bound a t  a physiological  ionic 
strength.  

The act ive  fract ions concent ra ted  to a prote in  conten t  
(determined by  the  b iure t  method)  of 0.6% neutral ized 
50 to 60 U of hepar in  per  mg  protein,  as compared  to 0.4 
U/rag  of homogenized platelets  or 5-8 U / m g  superna tan t  
prote in  released by  thrombin .  The pur i f ica t ion factors, 
based on a prote in  basis, thus  range f rom 150 to about  10, 
depending upon the  s ta r t ing  mater ia l .  The  difference to 
the much  higher  values g iven by  DEUTSCH et al. 3 remains  
unexplained.  Below" an ionic s t rength  of 0.3, purified P F  4 
is only  poor ly  soluble. I t  migrates ,  however,  in disk 
electrophoresis  at  p H  2.9; a single band is the reby  formed. 
In  the  u l t racent r i fuge  (Spinco model  E), a single peak  
wi th  a sed imenta t ion  cons tant  S20, w of 2.6 is observed. 
The diffusion cons tant  was found to be 8.5 • 10 -7. Assum- 
ing a par t ia l  specific vo lume  of 0.725, a molecular  weight  
of 29,000 can be calculated.  

F r o m  peak 2 eluted f rom the  biogel-column at  high 
ionic s t rength  (Figure 2), a mater ia l  was obtained after  
r emova l  of con t aminan t  prote in  by  prec ip i ta t ion  at  15% 
(w/v) Na~SO 4 which was uniform in the  u l t racent r i fuge  
($29,, = 2.8); the  diffusion coefficient  was 2.58 • 10 -7. 
This  mater ia l  which is r ich in carbohydra te  appears  to 
be the  carrier  of P F  4 at  physiological  ionic s trength.  

This was proven  by recombina t ion  at  0.15 ~x: a product  
which, on u l t racent r i fugat ion  showed a single componen t  
was obta ined  on sa tura t ion  of the  carrier  wi th  P F  4; this  
recombined mater ia l  is perfect ly  soluble and sediments  
wi th  S20, w --  12.1; the  diffusion cons tan t  is 2.85 • 10-L 
I t  should be noted tha t  this ful ly sa tura ted  mater ia l  is not  
ident ical  wi th  the  released complex,  which sediments  
much  slower. 

These exper iments  show t h a t  P F  4 is released f rom 
platelets  by  t h rombin  in the form of a complex of high 
molecular  weight.  At  high ionic s t rength  this  complex 
dissociates into a carrier  mater ia l  and P F  4, the  la t te r  of 
a molecular  weight  of about  30,000. P F  4 thus  obta ined  
is poor ly  soluble below an ionic s t rength  of 0.3 ~; the  
carrier was also isolated and recombines  wi th  P F  4 a t  
physiological  salt  concent ra t ion  to a perfect ly  soluble 
complex.  

Zusammen/assung. Der in F o r m  eines hochmolekularen  
Komplexes  von den Pl~ittchen freigesetzte,  Hepar in-  
neutral is ierende Fak to r  (PF 4) konnte  reversibel  in ein 
Tr/ iger-Material  und ein akt ives  Prote in  (Molekular- 
gewicht  ca. 30 000) aufgespal ten werden. 
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M o d i f i c a t i o n s  du n o m b r e  d 'uni t6s  f o r m a t r i c e s  de 
l ' i m m u n o s t i m u l a t i o n  n o n  sp6c i f ique  

L' in t roduc t ion  dans l 'o rganisme de facteurs bact6riens 
d ' i m m u n o s t i m u l a t i o n  p rovoque  de profondes modif ica-  
tions, telles l ' l lyper t rophie  h@ato-spl6nique,  l ' augmen-  
t a t ion  non sp6cifique des immunoglobul ines  s6riques 1, 
parfois une lymphocy tose  ~ ou la s t imula t ion  des fonct ions 
phagocyta i res  et ly t iques  du macrophage3,  4. Les modif i -  
cations du nombre  d 'uni t6s  fo rman t  des colonies spleni- 
ques (UFC) peuven t  6tre consid6r6es comme  Fun de c e s  
effets li6s k l ' in t roduc t ion  de l ' a d j u v a n t  syst6mique.  
Ayan t  pr6c6demment  pos6 l 'hypothbse  d 'une  corr61ation 
entre l ' ac t iv i t6  ad juvan te  de Brucella et l ' enr ichissement  
de l 'o rganisme en cellules souches ~, nous avons 6t6 am6n6s 

6tudier plus ~ fond ce ph6nombne.  
Des souris femelles  (C57 ]316xDBA2) F1, t~g6es de 

6 semaines  ont  re~u par  vole in t raveineuse  diff6rentes 
suspensions bact6riennes connues pour  leurs propri6t6s 
immunos t imu lan te s :  Brucella abortus, souche B19 illaC- 
t iv6e (B19): 0,5 mg  de poids sec par  souris (a imablement  
fourni  par  le Professeur  PILOT, Ecole  Nat iona le  V6t6ri- 
naire, Maisons-Alfort) ; Corynebacterium granulosurn inac- 
t iv6e (CG) ou R6t iculos t imul ine :  0,5 mg  par  souris 
(a imablement  fourni  pa r  le Professeur RAYNAUD, de 
l ' I n s t i t u t  Pasteur)  ; du Bacillus Calmet te-Gu6r in  (BCG) ' S '  
v i v a n t  de l ' I n s t i t u t  Pas teur :  1 mg  par  souris. 

A diff6rents t emps  aprbs l ' in jec t ion des bact6ries, la 
mo~lle osseuse, le sang, la rate,  ont  6t6 pr61ev6s et le 
nombre  d ' U F C  y a 6t6 d6termin6 selon la t echnique  de 
TILL et MAc CULLOCH 6. Les souris receveuses out  6t6 

c o l o n i e s  s p l 6 n i q u e s  par des  bact6r ies  i n d u i s a n t  

irradi6es 16thalement au b6tatron,  par  des 6lectrons 
d '6nergie 25 mev,  ~ raison de 200 R/rain,  les an imaux  
6tant  plac6s darts t 'a ire de l ' isodose 95%. Le caraetbre 
61ev6 de la dose d61ivr6e (1100 rads) s ' expl ique  ell par t ie  
au moins par  l 'efficacit6 biologique re la t ive  plus basse que 
celle des rayons X. 

Les r6sultats  sont  rapport6s  sur les Tab leaux  I, I I  et  I I I .  
D 'une  faqon g6n6rale, l ' in jec t ion  des bact6ries tend  
provoquer  d ' abord  une d iminu t ion  du hombre  des UFC,  
puis une augmenta t ion ,  mais  eet aspect  b iphas ique  se 
pr6sente diff6remment ,  selon la bact6rie et l 'organe consi- 
d6r6s. On r emarque  en part iculier ,  avec les deux bact6ries 
inactiv6es, CG et  t319, que la d iminu t ion  du hombre  
d ' U F C  est par t icul ibrement  sensible et rapide au niveau 
de la rate,  puisqu 'e l le  appara i t  d~s la 24brae h apr6s 
l ' in ject ion.  El le  est suivie, d6s la 48bme h d 'une  augmen-  
t a t ion  qui  persiste j u squ ' au  15-206me jour. Avec  BCG, la 
chute  ini t iale  du nombre  d ' U F C  est sur tout  6vidente dans 
la moel le  et le sang. Ce n 'es t  que le 136me jour  qu ' appa-  
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